This randomized controlled trial was conducted on 189 pregnant women to determine the effect of lifestyle-based training for women and their husbands on post-partum anxiety (PPA) and depression (PPD). Follow-ups were continued up for 6 weeks after childbirth. Participants were allocated to three groups using block randomization. In the first intervention group, both the women and their husbands, and in the second intervention group only the women received the lifestyle-based education. In the control group, women received only routine care. Participants completed the Edinburgh Postnatal Depression Scale and Spielberger State-Trait Anxiety Inventory preintervention and 6 weeks after childbirth. When compared with the control group, significant reductions in PPD (adjusted difference: À5.5), state anxiety (À13.6) and trait anxiety (À12.6) scores were observed in the lifestyle education-dyad group, and also significant reductions in PPD (À3.2), state anxiety (À5.8) and trait anxiety (À4.9) scores were observed in the lifestyle education-women only group. Also, significant reductions were observed in PPD (À2.2), state anxiety (À7.8) and trait anxiety (À7.7) scores in the lifestyle education-dyad group compared with the lifestyle education-women only group. Results showed the positive effect of lifestyle training on PPD and PPA, especially if the training is given to the parental dyad.
Introduction
The post-partum period is defined as the 6-8 weeks following childbirth. This period is associated with psychological adjustment, including adjustment to father and mother roles [1] , changes in family relationships [2] , self-perception and body image [3] .
According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), peri-partum depression is defined as an episode of Major Depressive Disorder 'with peri-partum onset'-that is with the most recent episode occurring during pregnancy or in the four weeks following childbirth and lasting for 2 weeks or more [4] . Symptoms include depressed mood, lack of enjoyment of daily activities, sleep disturbances, fatigue or loss of energy, change in weight or appetite, concentration difficulty, decreased self-confidence, sense of guilt and recurrent thoughts of death or suicide [4, 5] . Peri-partum depression (excluding onset during pregnancy) is the most common complication of childbirth [6, 7] and the second leading cause of disability in women of reproductive age [8, 9] . Its prevalence is between 10 and 15% worldwide [10, 11] and has been found to be as high as 25 .3% in in Iran [12] . Similarly high, the prevalence of post-partum depression (PPD) in Arab women in Qatar was 17.6% [13] and 28.9% in Turkey [14] . The cause of high prevalence of depression in lowand middle-income countries such as Iran and Turkey, compared with high-income countries such as the United States can be attributed to the economic and social conditions prevailing in these countries [15] .
The cause of this disorder is unknown. It is multifactorial: various demographic, psychosocial, social and hormonal factors are involved [16] . Its strongest predictors are the history of mental disorder during pregnancy, stressful life events [10] and poor marital relationship and social support [17] .
Women with PPD score lower on quality of life questionnaires [18] and typically experience difficulties with breastfeeding [19] . Since PPD disturbs the interaction between the mother and the newborn, it is also associated with cognitive and behavioral problems in the newborn, as well as with adverse developmental consequences and emotional imbalance, which may continue until the age of 4-5 years [20, 21] . Observational studies indicate that children of depressed women, compared with children of non-depressed mothers, are more restless, have lower self-confidence and social competence, and demonstrate more behavioral problems [22, 23] . Depressed mothers are less likely to get recommended neonatal vaccination and checkups for their children [24] , and pay less attention to nutrition and sleep conditions [24, 25] . Maternal depression, especially in the first year following birth, might be associated with impaired physical growth during pre-school and school periods [26] .
According to the DSM-5, the key features of generalized anxiety disorder (GAD) are persistent and excessive anxiety and worry about various domains that the individual finds difficult to control. In addition, the individual experiences physical symptoms including restlessness or feeling keyed up or on edge; being easily fatigued, difficulty concentrating or mind going blank, irritability, muscle tension and sleep disturbance [4] . Post-partum anxiety (PPA) which refers to GAD 'with post-partum onset' is more common than PPD [27] , and also is more prevalent than the anxiety in the general population [28] , and has been found to be >30% in the month following delivery [29] . Prolonged PPA generally increases the risk of PPD. The anxiety of the mother can affect her attitude towards the infant and reduce her willingness to touch, talk to, and take care of the newborn [30] . Anxiety can be caused by irregularities in specific neurotransmitters, such as serotonin, dopamine, and gammaaminobutyric acid, which can contribute to depression [31, 32] . According to a review study, maternal PPA is associated with PPD and behavioral problems in childhood and adolescence [30, 33] .
Pharmacological treatment for anxiety and depression are similar and often include tricyclic antidepressants, selective serotonin reuptake inhibitors and benzodiazepines specifically for treatment of anxiety; however, information on the safety of these drugs during the post-partum period and for developing newborns is scarce. Therefore, physicians and healthcare providers are wisely reluctant to prescribe them to new mothers during the breastfeeding period [34] [35] [36] . Thus, appropriate solutions, such as lifestyle modification, must be considered in order to ameliorate or prevent PPD and PPA [37] .
In this study, 'Lifestyle' refers to the healthrelated knowledge, attitudes, and behaviors in an individual or group of individuals [38] . Lifestyle interventions were defined as any intervention that included exercise, diet, and at least one other component (e.g. counseling, stress management, smoking cessation) [39] . According to a study of Latin American mothers [40] as well as a Cochrane review [41] , lifestyle-based and psycho-social interventions can reduce symptoms of depression during pregnancy and after giving birth. The first study, however, was conducted on single mothers with poor socio-economic and cultural status, which confounds the results. Also, in the Cochrane review study that conducted on 28 trials, involving almost 17 000 women, none of the relevant studies has addressed the husband as the most important social support source for mothers in these interventions. Further research should be conducted on mothers of diverse races and socio-economic statuses to render the findings clinically are replicable and applicable. Therefore, the aim of this study was to Effect of lifestyle-based training for women and their husbands on PPA determine the effect of lifestyle-based training with mothers and their husbands on PPD and PPA. Since the purpose of this study was to prevent PPD and PPA, not treat these conditions, we recruited who might be at risk but were not yet evidencing clinical symptoms of depression and anxiety.
Materials and methods

Study design and participants
This study is a large randomized, controlled trial with single-blinding (the outcomes assessor was blinded by using data coded for intervention groups) and having three parallel arms, conducted on 189 literate, non-depressed pregnant women with a gestational age of 24-28 weeks and some of their husbands. Follow-ups were continued for 6 weeks after giving birth. Results regarding the pregnancy period are reported in another study [42] .
Inclusion criteria were: pregnant mothers with a gestational age of 24-28 weeks, an uncomplicated singleton pregnancy, an Edinburgh Postnatal Depression Inventory score of lower than 12, first or second pregnancy, a medical record in health centers of Bukan (a city in West Azerbaijan Province, Iran), at least a secondary education, not participating in other similar studies, willing to participate in the study, having a contact number for follow-ups, willingness of the mother and father to attend the classes and receive telephone counseling. Exclusion criteria were: mothers at risk of preterm labor, a history of depression and hospitalization for mental illness, addiction or habitual alcohol and drug consumption by mothers and their husbands, history of infertility and use of assisted reproductive practices, attending childbirth preparation classes (physiologic delivery), pre-existing medical conditions (such as diabetes etc.), and death of a relative, divorce, or other acute emotional issues during the last month.
The required sample size was calculated using G-power on three variables; namely, trait anxiety, state anxiety and depression. Based on the PPD variable, the minimum sample size for each group was calculated as 57 according to the study by JamshidiManesh et al. [43] 
Sampling
Sampling started after obtaining permission from the Research Ethics Committee at Tabriz University of Medical Sciences under the number 93124 and registering it on the Iranian Registry of clinical trials (IRCT) website, which is part of the World Health Organization Registry Network, under the code IRCT201410113706N23. The research environment consisted of 12 healthcare centers in Bukan. The researcher visited each of the healthcare centers, assessed all pregnant mothers for eligibility through purposive sampling, and obtained informed consent of eligible participants. The participants completed the Edinburgh Postnatal Depression Scale (EPDS), according to which those with scores equal to or higher than 12 were diagnosed with depression, referred to the mental health service, and excluded from the study before randomization. Those with a score < 12 were included in the study and completed the sociodemographic questionnaires and the Spielberg State-Trait Anxiety Inventory (STAI).
Randomization
Eligible mothers were randomly allocated to one of three intervention groups using stratified (first or second pregnancy) block randomization with block sizes of three and six and an allocation ratio of 1:1:1. In the first intervention group, both the women and their husbands, and in the second group only the women received the lifestyle-based education and the control group only received the routine care including weight and vital signs control, periodic laboratory tests to monitor the health of the mother and fetus and to check for warning signs etc. Random allocation was performed by a person uninvolved in sampling and data collection. The type of intervention was written on a paper and placed in identical opaque sealed envelopes with consecutive numbers.
Intervention
The educational content of the lifestyle-based training during pregnancy included sleep hygiene, nutrition, physical activity and exercise, self-image and sexual matters. The educational materials were presented in four 60-to 90-min sessions with an $7-day interval (weeks 24-28)-126 mothers in the intervention groups by the first author at the health centers. The number of participants in each educational session for the mothers was between 5 and 15 (only one was held with three participants). An educational session was also provided for the 63 husbands in the lifestyle education-dyad group at the district healthcare center after the first educational session of mothers, with 15-25 participants at each session. The last 30 min of the sessions were dedicated to discussion, questions and answers. All participants took part in the educational sessions (Appendix A).
A training booklet was also provided for mothers in the first and second intervention groups at the first training session, and those in the first group were instructed to read it together with their husbands. The content of the training booklet included the anatomy and physiology of genital organs and pregnancy, sleep hygiene, nutrition, pregnancy exercises, sexual matters etc. In meetings, some methods to improve sleep were taught, such as abstaining from certain foods before bed as well as ways to improve nutritional status and to overcome common digestive problems, such as heartburn and constipation during pregnancy as well as healthy sports during pregnancy and healthy marital relations during pregnancy and after childbirth, etc. In the intervals between and after sessions, and during the post-partum period, 10-min telephone counseling sessions were provided for the mothers once a week by the researcher to answer about the training field and also in order to make sure that trained health recommendations and exercises were being followed by participants. Two telephone counseling sessions were also conducted for fathers and a contact number was also provided allowing participants to ask the researcher further questions.
The intervention was provided for mothers by first author of this manuscript (PhD student in Reproductive Health) and for fathers by a person who has MSc degree in the Psychiatric Nursing.
Data collection instruments
Data collection tools included the demographic and obstetric questionnaire, the EPDS, and the STAI, which were administered pre-intervention and 6 weeks after childbirth.
The demographic characteristics and obstetric questionnaire consists of questions addressing demographic information, including age, educational level, and occupation of parents; weight, height, parity, and gravidity; history of abortion, type of pregnancy, and delivery; gestational age, date of delivery and support received from the family.
The EPDS is a 10-item questionnaire developed to identify women with PPD. Items of the scale correspond to various clinical depression symptoms, such as guilty feelings, sleep disturbance, low energy and suicidal ideation. This instrument has ten multiple-choice items. On some questions, options are ordered from low to high intensity (1, 2 and 4); on others, options are ordered from high to low intensity. Each question has a score of zero to three; the total score is between 0 and 30. Mothers selected the items they had experienced during the prior week. Higher scores indicate more depressive symptoms. Those with scores of 12 or higher were considered depressed [44] . The EPDS may be used within 8-week post-partum and may also be used for depression screening during pregnancy [45] . The questionnaire was validated in Iran in by Montazeri et al. [46] and its Cronbach's alpha was reported as 0.86. Also in this study, Cronbach's alpha was 0.87 for this scale.
The STAI includes 40 self-report questions. The state scale of the questionnaire contains 20 items scored based on a Likert scale: (i) very low, (ii) low, (iii) high and (iv) very high. The trait scale of the questionnaire is also scored based on a Likert scale: (i) almost never, (ii) sometimes, (iii) often and (iv) almost always. A minimum score of 20 and a maximum score of 80 are obtained for each state and trait section. The STAI was designed by Spielberger Effect of lifestyle-based training for women and their husbands on PPA et al. [47] based on the state-trait distinction proposed by Cattell and Scheier [48] . This questionnaire has been validated in Iran with a Cronbach's alpha of 0.91 [49] . Cronbach's alpha was 0.88 for this inventory in this study.
Data analysis
Data were analyzed using SPSS 21. Normality of the quantitative data was confirmed using the K-S test. The chi-square, chi-square for trend, Fisher exact and one-way analysis of variance (ANOVA) tests were used to examine the consistency of study groups. One-way ANOVA was used to compare the pre-intervention mean scores of depression, trait anxiety and state anxiety between groups. The analysis of covariance (ANCOVA) test with control of the baseline score was used to compare the mean scores of groups in depression, trait anxiety and state anxiety, 6-week post-partum. The Kruskal-Wallis test was used to compare levels of trait and state anxiety before the intervention and 6-week postpartum. A P < 0.05 was considered as significant, and the analyses performed using intention-to-treat.
Results
Sampling was conducted from 5 January to 24 February, 2015. Of the 1090 mothers evaluated, 208 were eligible to participate in the study, of which 189 were willing to participate. They were randomized into 3 groups of 63 participants each. Two participants were excluded, as they were unwilling to continue participating. The first participant was from the lifestyle education-dyad group, who left the study from the third session. The second participant was from the lifestyle education-women only group, and did not participate in the 6-week post-partum follow-up. Finally, the remaining 187 participants completed the study by participating in all training sessions (Fig. 1) . Some sessions were repeated, so that all participants in some centers could participate in the sessions. All men in the first intervention group participated in one of three training sessions (15, 23 and 25 participants per session).
No statistically significant difference was observed between the two groups in terms of the socio-demographic and obstetric characteristics (P > 0.05) ( Table I ). The mean (SD) age of participants was 27.8 (5.0) years. Approximately one-third of the mothers (34.3%) had a secondary education. The majority of mothers (89.4%) were housewives. Almost one-third of mothers (38.6%) had sufficient income; i.e. families were able to meet all their needs, including education, healthcare, clothing and food.
The majority of pregnancies (89.4%) were intentional. All the mothers were satisfied with their baby's gender, and only a few (2.6%) reported they were receiving little support from their husband.
The mean (SD) scores for depression before the intervention were 6.8 (3.4) in the lifestyle education-dyad group, 6.8 (3.4) in the lifestyle education-women only, and 6.5 (3.4) in the control group. No significant difference was observed between the groups before the intervention (P ¼ 0.823). The mean (SD) scores of depression 6-week post-partum were 2.7 (2.9) in the lifestyle education-dyad group; 4.8 (5.0) in the lifestyle education-women only group; and 8.0 (5.0) in the control group. A significant difference was observed between groups by adjusting for baseline scores and number of deliveries (P < 0.001). The mean depression scores in the lifestyle education-dyad (adjusted difference: À5.5; 95% CI: À7.3 to À3.6) and lifestyle education-women only group (À3.2; À5.1 to À1.4) decreased significantly compared with the control group. The mean depression score also decreased significantly in the lifestyle educationdyad group compared with the lifestyle educationwomen only group (À2.2; À4.1 to À0.4) ( Table II) .
The mean (SD) scores of state anxiety before intervention were 39.4 (9.7) in the lifestyle education-dyad group, 36.5 (8.6) in the lifestyle education-women only group, and 37.5 (1.1) in the control group. No significant difference was observed between the groups pre-intervention (P ¼ 0.257). The mean (SD) scores of state anxiety 6-week post-partum were 28.0 (6.5) in the lifestyle education-dyad group, 35.1 (9.8) in the lifestyle education-women only group, and 41.3 (12.0) in
the control group. A significant difference was observed between the groups by adjusting for baseline scores and number of deliveries (P < 0.001). The mean state anxiety scores in the lifestyle education-dyad group (À13.6; À17.7 to À9.5) and the lifestyle education-women only group (À5.8; À10.0 to À1.7) decreased significantly compared to the control group. In addition, the mean state anxiety score decreased significantly in the lifestyle education-dyad group compared with the lifestyle education-women only group (À7.8, À11.9 to À3.6) ( Table II) . No significant difference was observed between groups before intervention in terms of levels of state anxiety (P > 0.05), but groups did differ significantly 6-week post-partum (P < 0.001) ( Table III) .
The mean (SD) trait anxiety scores before intervention were 39.7 (9.3) in the lifestyle educationdyad group, 37.0 (9.1) in the lifestyle educationwomen only group, and 37.0 (9.1) in the control group. No significant difference was observed between groups pre-intervention (P ¼ 0.137). The mean (SD) scores of trait anxiety 6-week post-partum were 38.6 (6.8) in the lifestyle education-dyad group, 35.8 (9.7) in the lifestyle education-women only group, and 40.8 (11.3) in the control group. A significant difference was observed between groups by adjusting for baseline scores and number of deliveries (P < 0.001). The mean trait anxiety scores in the lifestyle education-dyad group (À12.6; À16.7 to À8.4) and the lifestyle educationwomen only group (À4.9; À9.0 to À0.8) decreased significantly compared with the control group. In addition, the mean trait anxiety scores decreased significantly in the lifestyle education-dyad group compared with the lifestyle education-women only group (À7.7; À11.9 to À3.6) (Table II) . Also, no significant difference was observed between groups Effect of lifestyle-based training for women and their husbands on PPA before the intervention in terms of levels of trait anxiety, but a significant difference was observed between groups 6-week post-partum (P < 0.001) (Table III) .
Discussion
The findings of this study indicate that administering lifestyle-based training to both parents and to mothers alone may be helpful in reducing PPD and PPA, and that the former was more effective. The effect of life style-based education on the fathers' anxiety and depression during pregnancy and post-partum periods have been published previously and the findings of this research indicated that providing lifestyle-based training to fathers decreased their depression and anxiety in the prenatal and postnatal periods [50] .
The positive impact of training on depression and anxiety has also been reported in other studies. Gravidity is the number of times a female is or has been pregnant.
F. Sanaati et al. Effect of lifestyle-based training for women and their husbands on PPA Kieffer et al. [40] studied the impact of lifestylebased interventions on pregnancy and PPD in 275 pregnant Latin American Hispanic mothers with low socioeconomic status and reported reduced depression scores during both the pregnancy and postpartum periods. In a review by Martinsen et al. [51] , physical activity effectively prevented and treated mild to moderate depression and anxiety and was an alternative to conventional medicine in the treatment of depression and anxiety. In another review by Carek et al. [52] , physical activity was associated with improved physical health, life satisfaction, cognitive function, and mental health; it was also effective in treating mild to moderate depression and anxiety. In another review, Fox reported that physical activity improved mental health, decreased state and trait anxiety scores and improved self-image and self-confidence [53] . Kempler et al. [54] reported that sleep hygiene training in the last trimester of pregnancy reduced PPD scores.
In this present study, training both parents was more effective in reducing mean depression and anxiety scores than training mothers alone. In a clinical trial on the effect of participation of husbands in the physiologic childbirth classes on the pregnant mothers' quality of life, Dehcheshmeh et al. [55] reported increased quality of life scores, especially in the area of mental health. In a clinical trial on the effects of prenatal health training on the use of health services by mothers and their preparedness for delivery, 442 pregnant mothers in Nepal were studied. It was shown that health-related information and behaviors were superior in mothers who were trained with their husbands, compared with those trained alone or not trained at all [56, 57] . In a clinical trial on the effect of fathers' involvement at the start and in the continuation of breastfeeding in 146 mothers, mothers trained with their husbands were more likely to start and continue breastfeeding [58] . The positive impact of fathers' engagement such as health-related information and behaviors has been observed in training programs during pregnancy in other Asian studies [56, 57] . The results of these studies are consistent with this study and reflect the supportive role of fathers. Because the F. Sanaati et al.
involvement of fathers is required for the successful adjustment of both mothers and fathers with parenthood [59] , therefore, more attention should be paid to this issue in all interventions designed to prevent mental and emotional problems during pregnancy and after childbirth. Based on the Cochrane review (2012) entitled 'psychosocial and psychological interventions to prevent post-partum depression', one of the limitations of included studies was that partners were nonspecifically involved in any preventive interventions [41] . Therefore, participation of pregnant mothers' husbands was a major strength of the present study. Another strength of this study was the observation of the principles of clinical trials, including random allocation, concealment of allocation etc.
A limitation of the study was that, although sampling was conducted across the city, only 208 of 1090 mothers were eligible for enrollment, owing to the high level of illiteracy and depression in mothers, in addition to other exclusion criteria. Since education, as a social status factor, can affect the symptoms of pregnancy and PPD [60] , the results of this study may not generalize to other populations (e.g. mothers with low literacy levels or low socioeconomic status or those living in other geographic regions). However, similar results were observed in populations with low socioeconomic status in the study by Kieffer et al. [40] . Another limitation of this study was the small number of training sessions, especially for fathers; however, telephone counseling sessions with mothers and fathers were continued in the intervals between the sessions. Given that this study was conducted on non-depressed pregnant women, the results may not generalize to depressed women. It is recommended that similar study be conducted on women with depressive symptoms. Also, the variables such as gestational age at birth, birth weight, number of days in hospital, newborn's health and availability of instrumental or emotional social support in the post-partum period that may affect the results of study weren't assessed in this study.
Given the cost-effectiveness and easy implementation of educational interventions, especially training in health-related behaviors and the ability to integrate them with prenatal and post-partum care, the application of these interventions is recommended as part of such care plans. Since fathers are at risk of mental disorders, such as depression and anxiety during their wives' pregnancy and after labor, and since this issue has not previously been addressed, it is recommended that the impact of preventive measures on fathers' depression and anxiety is examined in future studies. More training sessions, especially for fathers and for the postpartum period, and also women and their husband's attendance together at health education sessions considered in future studies. Also, the effect of education on lifestyle intervention components including physical activity, sleep hygiene, nutrition or sexual health should be assessed in future researches.
Conclusion
The findings indicate that lifestyle-based training for mothers and fathers and for mothers alone may be helpful in reducing PPA and depression scores. Given the low cost and easy implementation of educational interventions, especially for health-related behaviors, the high satisfaction of mothers with the involvement of their husbands in the training programs, the necessity of training of fathers and engaging them for successful adjustment to the parental role, the inadvisability of antidepressants for pregnant and lactating mothers, and the multiple adverse effects of PPA and depression on the mother and fetus, newborn, family etc., the lifestyle-based training should be provided for all pregnant women and their husbands. In addition, given the importance of the role of fathers as the most important supporter of mothers, all fathers should be involved in all health care plans during pregnancy and after childbirth. 
